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npeo6pa30BaTe^M, qahii iioaioc Koropux co- 
eAHneH c peibcaMH. a Apyrofi qepea BbiiuiiOMa- 

T&flH — C KOIIT3KTHOH CeTbK), AONOJIHHTeAbHblH 
npOBOA, POABeUieHHblH MCpC3 H3OAHT0pbl Ha 

onopax KOHTaKTHOM ceTH. oTcacbiBaioiUHe rpaHC- 
<J)opMaTopbi. oahh KOiieu nepanqnoM o6motkh 
Kawaoro H3 KOTopux Mepe3 KOHAeHcaTop noA- 

KJllOMeH KKOHTaKTMOMy npOBOAy, a BTOpHMHOH- 

k nonoAHHTeAbHOMy npoaoAy. npHseM Apyme 

KOHUW TOH H ApyrOH 06MOTOK flOAKJI lOMPHbl 

k pejibcy, h nepeMH4KH, cocAHHJuouuie Aonon- 

HMTeJIbHblH JipOBOAC peAbCaMH. OTAUHQfOm&BCR 
TCM, MTO, C UeJlbK) nOBhllueHMH HaAOKHOCTM. 

OHa CHa6>KeHa 6jiokom KOMMyTauHH, hmcioiuhm 
KoitTQKT cnrMa.TbHoro p«vte KpacHoro orHH cae- 
Tix})opa t BKJiioMeHHbiM nepe3 AByxnOllOCHHK B 
pa3pwB nepeMUMKH. 
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IhoftpeTcmic oitiociitch k 3.icKT|>«»oia6 

ttCHHIO 3ACKTporio.lllH/KHOIO CUCT cilia. 

Ue.ib H3o6pen.MinH - noBbiuicmio n;ne/K- 

HOCTH CHCTOM bl. 

Ha MepTe>nc npiiBCAC na npniiunriH3AbnaH 
cxeMa CHdeMbi. 5 

CncieMa 3viCKTpocna6>KeMHn 3acktpii>io- 
ckhx weAconwx Aopor iiocTonmioro TOKa 
coaepwiiT ycTanoB/iemibie na TflroBbix hoa- 
CT3HUHHX npeoOpaioBaTe^iH 1, oamh iioakic 
KOTopux eooAHHeii c pejibcaMH 2, a Apyrofi J0 

HepC3 BblKJ1K)MaTC/l H 3 — C KO HT3KTHOH CCTbK) 4, 

jionojiHMTCJi bHbiM nposoA 5, noii b eiu C H H bl H MC- 
poa H30A»Topbi 6 na onopax 7 KOHTaKTiioM 
ceiH 4, otcacbiBaraiuHe Tpanc<J)opM3Topbi 8, 

OAHH_KOHCU . Jiep BM4HOH_06MOTKH_K3)t< JOrO M 3 

KOTopbix Mene3 KOMAeHcaTop ~9 noiiK-nioncn 15 

K KOHT3KTHOMy npOBOAy, a BTOpHMIIOH -- K AO- 

noji HHTCAbHOMy iipoaoAy 5, npnneM Apyrne 

KOHUbl TOH II Ap>TOH 06 MOTCK nOAKAKVI Cllbl 

k peAbcy 2, 11 itepeMUMKH 10, eoeAHnnionntc 

AOnOAHHTCJlbHUM npoBOA 5 c p0AbC3 MM 2. Chc- 

TeMa cna6wcna 6aokom 1 1 kom MyTauiin c koii- 20 

T3KTOM II.!. IIMCJOU1HM KOHT3KT CHrtl3AbllOrO 

peAe KpacHoro orn« CBeTO(Jx>pa 12, BKAiOMeii- 
HbiM Mepe3 AByxno.iiociiHK 13 B paapwB nope* 

MblMKH 10. 

Chctcm a paOoTacT c/.eAyiowHM o6pa30M. 25 

FlpH OTCyTCTBMH 3ACKTpOnOABM>KHOrO CO- 
CT3B3 14 (3. n. c.) Ha MewnOACTaHUHOHHOfi 

30He b peAeAnbix uiKa^ax 15 ee cBeTO(})opoB 12 
b ch majibHOM 6aokc 16 peAe Hcejiioro ornn 
m pcAC 3C.ienoro orun B036y>KAeHbi u pa3MUKa kv 

IUHMH KOHTaKTa Mil I 7 II 18 pt?Ae )KCATOrO OIHH 3 q 

pa30MKiiyTU noun riHraHun AaMiibi l9Kpacnoro 
orna h uenii niiTaiiHH KaTymcK 6aok3 II kom- 

MYTaUHHC K0HT3K7OM II. I. IlpM 3TOM 113 BCCX 

CBeTO(})opax I2 3toh mok iioact3 huhoh hom 30hu 
ropMTpa3pciuaioinHH oroiib (weATbifi. 3e.ieHbiH) 
h uenH bccx ce ncpcMbi mck 10 p330MKnyTbi 3a- 35 

MUKOlOtmiMM KOIITaKTaMH Oaokh II KOMMV- 
T 3UM H. 

Flo K0IIT3KTII0H CCTH 4 30llbl IipOTCKaCT TOK 

rapMOHHK, o6ycaobachiiijh pa3HOCTbK> hx na- 
npnmeHHM na cmokhux iioacTanuunx rjonu. 
Pa3HOCTb ;ianp;uKCiUifi co2AaeTC« ?r «"«m»t 4a 
pa3HUH Harpy. imi na 3011a x, cmokhnx c pac- 
CMatpnBac mo ft 30110ft. Ho AonoAiunoAMioMy 
nponojiy 5 npoTeKacT tok noa acmctbmcm pa.v 

HOCTH HatIpH>KCMtlH BTOpHMIIblX 06.MOTOK OT 

cactSBawniiix Tpanct|)opMaro[H)B 8 cmcwhmx 
noACT3im»H. 3th oOa tok3 h.vciot paniiym iuvih- 45 
mi ii y if iiaxoAHTCH u iipoTHBO{J>a:uv T;ikmm 

o6pa30M 06cCHC'IHBaCTCB KOMnCIICailMH MClliaKJ- 
UlCrO BAIMIIUIfl TJII'OUOH CCTH. 

ripil UOHIUOHHH lia MC>KIIOACTaHUIIO!IHOH 

3one 3. ii. c. 1 4 ii uovYiCAyioiueM ero iiepoMcme- 
hhh tok rapMOHHK, npoTCKaioimifi no KOtiTa kt* 

HOH CCTH 4. MCIIMCT BCA MM It II V II HHII pail.lCHHC. 
T3K K3K 3a\IUK3CTCH M0pC3 '3. II. C. II. I'lMH 

nonBHHiHHti cm na Mc;-KiiOACTaniiiionmni .unit- 

3. II. C. I I I.IUHMaCT o.tiui ce G.IOK VM.H TOK 

nym, to i\ 111 k;i i^iy l r > CHCT(«|.jpa 1 2 | orpa>K.iaK>- ^ 
mere; hoy Ck\uk v'kictok, po.io kimtihm (Mini 
ii pen 1 3(\iciior;) onin o^cctomcmli. 1 1 pi* in>v 
pa uihisaKmint' mhii;ikti.i 17 u !,s pi-.u- Ai-.i 



Hi 

2 

mhh oiiih :iaMKiiyru ti no/unor nanpHwcMHo 
n;i .liiMny 19 K|»acm>ro ornw cncTO(|)opa 12 h na 

KaTVUIKV ClOKcl I I KOMM>TailHII. Ha 3TOM CBC- 

TO<|iopo 12 mpiiT KpaciibiA oroiib n KOHTaKT 
I I.I 6.iOKa II KOMMyTainiH 3aMbJK.aer uenb 

MCpCMUMKII 10, liaXOAflUieMCn OKOno 3TOTO CBC- 

io4>opa 12. 

ECAH 3. II. C. C I1O03AOM 33HMMaeT AB3 

Ca o k a — ynacTKa, to b mxa^ax 15 caeTO())opoB 
12, orpamAaiouuix 3rn ynacTKH nym, pcAc 
>KCAToro ornn h pcAe 3eACHoro oniH ooccto- 

MCHbl H MepC3 pa3Mb!K3IOaiMe 17 M 18 KOHT3 KTbl 

peAe >KCAToro onifl noA3eTcn H3npn>KeHHe 
na AaMnbi 19 npacnoro oniH ooohx CBeTO(}>o- 

pOB 12 H Ha K3TYUIKH KOM M yTaiiHOHHN X AByX- 

noAiociiiiKoa 13 ncpe.MbineK 10 y 3thx cbcto- 
(})opoB; B pc3yAbtaTe 3Toro Ha AByx cbcto(J)0 - 
pax ropHT Kpacnun oronb h uenn pacnoAowen- 
nux B03AC 3thx cBCTO({>opoB 12 nepeMbinex 10 

33 M KliyTbl. 

Bcacactbmc 3aMi4Kannn uenefi nepeMW- 

i|CK 10 TOK B AOriOAIIHTCAbllOM npOBOAC 5 MCHH- 
CT BCAHMHIiy. II II ailpB BACHH6 H CHOB3 paBeH 

no BCAHmme 11 npoTHBonoAo>KCJi no (J>aae TOKy 
rapMOHHK KoiiTaKTiion ccth, mcm oOcncHHBa- 
ctch KOMHCMCauitH npn naAHMHH 3. n. c. 1 4 Ha 

MO/KnOACTailUIIOIIIIOH 30HC 

B raKOM coctohuhh cncTCMa, 3ACKTpocna6- 
wenHH naxoAiiTCH b TeMeiuic BpcMenn, nona 
3. n. c. 14 nepeMemaeTCB, b npeAejiax oahhx 
n tox we 6aokob— yuacTKOB nym 

npn nepcxoAC 3. n. c. 14 c OAnoro 6aokb — 
yMacTKa na Apyron nponcxoA>iT CAeAyioiuiie 
H3MCH0HHH. B niKa<J)y 16 CBeTO(J)op3 12, orpaw- 
Aaioiucro ncpBun 6aok- y»iacTOK, cnanaAa 
cpa6aTtdBaeT pcAe >KCAToro ofhh, 33tcm no 
Mope yAaAeniin 3. n. c. 14 cpaGaTWBaeT peAe 
3CAenoro or ha. ripn cpaCaTUBa hhh peAe wej\- 
Toro orna cmiMacTca nanpnweiiHfl c AaMntJ 19 
KpacHoro orun m ona noTyxaeT m noAacTcn Ha- 
npsDKeiitie na AaMiiy 20 >KeATOro ofhh m ona 
3aropaeTCJi. IlpH cpa6aTbiBa hh h peAe 3eAeHoro 
ornn c .laMiiu 20 we.iToro orim nanpR^eniie 
ciiHMaeicfl h nocTynacT na A3Mny 2! 30AeHoro 
o:*:ui, A3Mna 20 noTyxaer, jt^Mna 21 3aropaeTcw. 
Ilocic cpa6arbiBanHfl pcAe weATOro ornn chh- 
siacTCH nanpH>Kcmic c KaTyumn GAOKa 11 kom- 
MYTamm n cro koht3 kt H.I pa3pbiB3CT uenb 
ncpOM til m km 10, KOTopan ycTanoB.ieH3 B03A e 
ncpiioro CBOTo*|>opa 12, na kotopom 3aropaeTCH 

MviMTUH OrOHb. 

B iiiKa^y CBCTOi}>opa, orpawaaiomcro bto- 
pnii 6.iok — VMacroK ii>th. na KOTopuft Bbie3>Ka- 
ct 3. n. c. 14, OTiiaAaeT peAe >KeAToro othh » 
n.iii OTiiaaaK>T pcAC >KeAToroorn« m peAe 3eAe- 
iioro oi iih. B ncpooM cAyqae CHHMaeTcn nanpH- 
>KCIIIte C AaMllbl 20 wcAToro oriiR, BO BTOpOM — 
c .naMiiN 21 30Acnoro ornn. Ha AaMny 19 Kpac* 
noro ornn no;iacTCn nanpjDKCHHe, OHa laropa- 
cicn h oAHOMpCMCinio cpa6aTbiB3CT 6aok II 

KMMMV Tamil! II 3;iMUKaCT KOHT3 KTO.M II. I UClIb 

llcpCMIJMKH 10, pacnaioMeiiiiOH OKOAO CB0TO- 
i|>op;». h:i kotopom .^iropacTcn Kpacnbin oroiib. 
B pc.iy:it.r:ii o *rny ttopeKAtoMciiiifi n uophx 

IU'pt > Ml.t*irK iM"u\'|irMHH;ltMCn IMMCnCiniC IUMHMH- 
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Hbi it 4>a3M TOKa aono.iM*iTc.ibHoro npn»oaa 5, 

KOTOpbiC COOTBCTCTB>IOT 113 Ml'IIC IMAM BC-IHMHHW 

h <ba3bi TOKa rapMomiK b koiitbkthoh cctm 4, 
npoMCXOAfiUHM BCJieacTBiic nepeMcmeHHfl 
3 n c. 14 no McwiioACTaimnoniioH 30iie. 
TaKHM o6pa30M, npH abhwchhh 3. n. c. 14 h 
pacnoJio>KeHMM ero b /ik>6oh tomkc mc>k fioa* 



CTJIMUHOIIHOM 30IIM TOK nipMOIIHK KOHT3KTHOM 

cctm 4 ii tok iionainMTc.ii.Mon> iipono.ia 5 pa bum 

MO BC-1M4MMC M II pOTHBOMOJlOW UN MO l}>33e, 

b pc3yJi»-TaTe sroro MarHimiuc no-ifl o6omx 
tokob KOMncHcnpyiOT Apyr Apyra m b uerinx 
CBA3H noMexa ot Koma ktmoh rem ne bo3hh-. 
KaeT. 



CoCTOBMTP.Ih B. KOMfTKUB 

mHtnnH rocy.iapcTBCHMoro KOMiiKTa sA.U 
no ae.iaM M.ioopoTOHHfl m o-kputmm 
Mocnaa. >K-35. Payiucxan * uao .1. 
4» n .ih».i HOP .IlaifMi.. r. ymropox. y.i. llpooMH:,*. I 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and junipers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 1 7 and 1 8, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1. This traffic light, 12, turns 



1158400 



red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 1 9, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 11, is triggered and closes by the contact, 1 LI, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter- substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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